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EXECUTIVE SUMMARY

During these times of rapid growth in scientific knowledge and technology,
creativity and innovation play a critical role not only in developing new
weapons systems, but also in developing new strategies, tactics, and in
training and leading armed forces. This report examines the system and
processes which determine United States defense capability in an attempt to
identify how creative and innovative efforts can be more effectively applied.
The central theme of the report is that effective application of creativity
and innovation in both technology and strategy is absolutely essential. The
report focuses however, on the defense research and development process.

In the defense research and development (R & D) process it is seen as
important to achieve a balance between those efforts which focus on the threat
and are aimed at countering Soviet strengths, and those efforts which take
advantage of our strengths and are designed to exploit Soviet weaknesses.
Creative (i.e., inventive) and innovative (i.e., progressive) thought is
appropriate in both cases. The need to "modernize" relies on creative and
innovative efforts also to change the traditional ways that the services have
been doing business. The idea that creative and innovative efforts must be
focused at appropriate times during the R & D process is discussed to show
that there must be management control of the creative process. It is seen to
be a process that involves convergent as well as divergent efforts. The
nature of innovation is also mentioned.

The role of the DOD laboratories in the critical early phases of R & D is
also studied here to see where and how creativity and innovation can be
applied to improve the technology development and transition processes.

Creativity and innovation is seen as important not only in developing
technology but, perhaps of more importance now, in improving management
methods. Examples of innovative management approaches are reviewed with the
objective of learning how to create "innovating organizations" where
creativity and innovation are fostered and effectively managed.

Creativity and innovation are seen also to be strong national resources
which are vitally important throughout all sectors of society. This report
looks at the advantage that free people of the West have in natural incentives
to invent, innovate, to develop and spread technology and to devise new “ways
of doing business.” Some recent ideas on the nature of innovative people and
organizations is reviewed also to improve understanding of the art of managing
creativity and innovation.

Some of the more prominent conclusions of the report are:

1. The qualitative lead in technology over the Soviets is tenuous and
there is need to upgrade strategic and tactical doctrines, training and
professional leadership qualities.
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2. Defense managers should take better and more selective advantage of
creativity and innovation.

3. Creativity and innovation is needed throughout non-technical defense
endeavors as well as in developing technology.

4. There is an urgent need for defense R & D to become a more
innovating process.

S. The DOD labs are at a critical point in the development process
where effective creative and innovative efforts have high leverage in
improving force structure and its application.

6. Organizational structures should be creatively downsized where
appropriate to improve effectivess and efficiency.

7. The fundamental need is not just to do the same jobs better but
rather to also determine completely new and better roles for all defense
participants.

Some of the significant recommendations:

1. Defense managers s..uid act nuw and effectively to create
organizational climates that fostui creativity and iimnovation.

2. Incentives to encourage and reward creative work should be
established by all levels of DOD management.

3. The art and science of designing innovating organizations should be
widely studied.

4. The trend in organizational design should be toward more autonomous,
decentralized units with stronger coupling with other organizations.

5. R & D managers should improve the balances between: (1) specializa-
tion and generalization; (2) adaptation and innovation and (3) divergent and
convergent creative efforts.

6. R & D lab managers should lead the way in improving communications
among key players in technology development and in integrating diverse
technologies into optimum system concepts.

7. Prototypes and technology demonstrators should be emphasized.

8. Defense ser\fice schools should establish instruction in creativity
and innovation.
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g , CHAPTER 1
Wy INTRODUCTION
"Human knowledge has outpaced our imagination and even more our

*e‘{, " willingness to change."”
2 --Edward Teller

We live during a period of rapid growth in scientific knowledge and
technology which is coupled tightly to military, social, political and

economic changes throughout the world. Alvin Toffler, in The Third wave,

2

ke discusses the complex, dynamic interactions of modern technology and other
ﬁ?g ' forces of change and resistance to change which compete now throughout the
;i world for influence in shaping the future.l He argues thgt we are in a
period of change which surpasses the industrial revolution in its scope and
% importance. le offers suggeétions to help us welcame the future, to help us
3

- understand the need to change and to help us constructively manage those

0 LAY

E o~

changes.

ﬁ; This report will also look to the future but with a narrower field of
s: view. The purpose here is to focus on the system and processes which

E determine future United States defense capability. That, still rather broad,
‘:" topic invoives a complex interaction between technology and military strategy
:ﬁ ' in determining the Nation's military force structure. Technology provides us
- with the means to develop weapons systems of various capabilities which should
g ideally be blended together in a preplanned fashion to yield a force structure
;*J , which can be called on, if needed, to implement the military objectives of our
%# overall national strategy. There are examples however, of weapons systems
":; ! which were developed and demonstrated before a corresponding military strategy
'f;?g was in hand. Dr. Robert Cooper, the Director of the Defense Advanced Research
5
Q: 1
3y
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Projects Agency (DARPA) points to nuclear weapons and space surveillance

v systems as illustrative of two technological advances which profoundly

f affected strategy after implementation.z The point is that technology and
' strategy are related in an interactive sense; sometimes new technology

I _ "pushes” new strategic thought and sometimes (although much less often than

desired) new strategic or tactical requirements "pull" the development of
technologies along a desired track.

Important to both technology and strategy or tactics development is the
role of creativity and innovation. A central theme of this report is that

ol

Y

g effective application of creativity and innovation in both areas is absolutely
1% essential in these changing times. James Fallows, in National Defense,

3 expresses deep concern that the interplay between new technologies, strategies
\ and tactics is sorely neglected and furthermore, that far too much emphasis

? has been placed in the wrong areas of technology develoglent.3 We will

' examine his and others' criticisms of current weapons development practices

“ and ev~lore the challenge that results in attempting to creatively fix
organizational and systemic problems that detract from achieving a balanced

; interaction between technology and strategy.

\J The broad treatment here on creativity and innovation with respect to

4 defense technology and strategy will serve to set the stage for an in-depth

view of defense research and development. A limited but special emphasis will
be placed on Air Force research, exploratory and advanced development, and the

] Vet LR

role of the Air Force Wright Aeronautical Laboratories (AFWAL) at Wright-
Patterson AFB, Ohio. My goal in all of this is to provide a proper perspective

for the importance of creative thought and innovation throughout all components

R e %

N E &P
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,_'_--l-_:j of the defense technology and strategy community, and to specifically address
t the powerful role of creative thought in the research and development process.

o Creativity and innovation are "buzz words" today, but they are vital
N .
{"3 concepts. Jack Morton in Organizing for Innovation recognized this when he
R
','-:' . Saidr

" . . . aviable enterprise does not invest large effort in

s innovation just because it is fashionable, or to solve short-term

o problems. Innovation pays only when it is part of a (management)

20 strategy for long-term survival, for adaptivity and growth in an
, -1 ever-changing world."4
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CHAPTER II
DEFENSE RESEARCH AND DEVELOPMENT

Technology means many things to many people. Technology in the larger
sense encompasses all research and development which leads to the production
and fielding of defense systems. In Secretary of Defense Weinberger's Annual

Report to the Congress for FY 84 it is further explained that:

Research, Development, Test, and Evaluation (RDT&E) activities

lay the groundwork for the acquisition and deployment of afford-

able, reliable, and supportable weapons and equipment needed to

give our armed forces the means to carry out their assigned

missions.l
There are four major categories (and corresponding number designators) in this
develorwental v.-cess: 3asic Reser:.a (6.1), Ixploratory Development (6.2),
Advanced Development (6.3), and Engineering Development (6.4). The first two
categories are treated as the "Technology Base." It is from resources applied
to the Technology Base that new ideas and "technology breakthroughs" occur.
Department of Defense (DOD) sponsored research at universities and DOD
laboratories accounts for the large share of Technology Base activities.
Advanced Development is the phase in which technology requirements are trans-
lated from ideas to proven concepts. Industry efforts, under contract from
DOD, play an ever-increasing role in this phase. The issue of efficient
transfer of ideas and concepts from inventor to implementer, and proper
integration of all interests (for example: ultimate user, force planner,
logistician) takes on increasing importance during this and subsequent phases.
Engineering Development is that portion of the development cycle where proven
and demonstrated ideas are packaged into systems destined for generally
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large-scale production. During this phase complete cadres of program office
personnel serve to manage what has matured into an "acquisition syst:em."2
Activity in development of weapons systems in this phase takes on an
ever-increasing operational development, and a decreasing technical
development nature. The Federal Government has decided to limit its own
(in-house) R & D activities generally to those areas, such as military R & D,
which should not be completely left up to the private sector. Even within
defense R & D however, universities as well as industry and the DOD
laboratories play complementary roles in originating and developing new
weapons systems.

In order to accomplish research and development (R & D), the military
services have organized along somewhat common models that have evolved
throughout technologically oriented industries. The R & D function is usually
found in a separate line organization so that specialized expertise can be
developed and concentrated on the unique scientific, engineering and technical
management challenges which permeate what is now called the world of

| "high-technology.” The Air Force, for example, has a separate organization

dedicated to research and development of new weapons systems. The Air Force
Systems Command, headquartered at Andrews AFB, Maryland shares an R & D
mission with Air Force Logistics Command, but while AF Systems Command
concentrates on new systems, AF Logistics Command performs R & D to
permanently modify and support existing systems. Within AF Systems Command
there are separate organizations to further specialize in conducting and/or
managing: (1) basic research (the Air Force Office of Scientific

Research--now organizationally found under the Director of Laboratories), (2)
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axploratory development and the conceptual, early part of advanced development
(the Director of Laboratories), and (3) the systems oriented part of advanced
development, engineering development, and a follow-on phase: operational
systems development (the Deputy for Systems). The important function of
independent testing during the developmental phases of a system's life is
monitored, managed or conducted within AF Systems Command by the Deputy for
Test and Evaluation. Furthermore, the Air Force Test and Evaluation Center
(AFTEC) exists as a completely independent test agency which concentrates on
operationally oriented testing. The idea is for AFTEC to provide evaluations
of systems during the latter phases of development when military effectiveness
can and must be judged so that expensive production and deployment decisions
~an be made wisely.

There are critics who charge that the system of defense research and
development is too cumbersome and ponderous and that it takes far too long and
costs far too much to develop an idea into a useful operational system. There

are critics who charge that the system also does not properly select from new

or even current technologies which could be used to drive costs down, speed up
schedules and, very importantly, reduce the complexity to make new systems
easier to operate and maintain, and probably cheaper to own during their
life~cycle. There are critics too who argue that bureaucratic inertia has
built up so much that new technologies are developed without properly
considering whether the resultant systems would fit into operational
strategies or tactical plans. Along those lines, there are critics who argue

that not enough emphasis goes into first determining strategies and tactics

and then in developing appropriate technologies and systems.

............
..................
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These charges raise important elements of concern and they have profound
ij_.‘ implications for the need to change. It is critical that we examine these
types of criticism so that we can begin to create solutions to those classes

'~"§ of problems that exist now or will possibly exist in the future.

Countering The Threat

.ﬁ% While I do not suggest that our national military strategy nor R & D

2 policies be formulated solely to counter a perceived Soviet threat, I think it
N is extremely important to know as mch as practical about Soviet military

: capabilities and R & D efforts. With that knowledge in hand it may be too

i tenpting however, to rely on what I perceive as a defensive approach--that of
J: countering enemy strengths head-on with only "symmetrical moves"” of our own.

That approach, although needed in some cases, puts us in a purely reactive

o

[
y A V' N -~

mode and places the initiative with our opponent. Rather, I concur in our use

P

of an aggressive, positive R & D approach where our strengths and enemy

YN

;‘.E weaknesses are both exploited. This approach, which has been at the forefront
';: of our defense strategy through many administrations, is based on firm

5 rationale and a deep understanding of the character of our nation. 1In effect,
;E the decision was made not to attempt to match the Soviets in quantities of

i material or manpower but rather to concentrate on developing and maintaining a
-Cd, qualitative edge, based on technology, in weapons systems, tactics and

}Eﬂ training. This approach relies heavily on our cultural strength of individual
5 freedom and initiative, and on our curollary ability for technological
innovation.

’ Force modernization is one way of describing this approach. DOD emphasis
N

9 ;
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}' has thus been on weapons systems research, development and acquisition
programs; but as the Air Force Association points out; "The strong common

X denominator of all these modernization programs must be improved war-fighting

: capability.”3 And such capability includes readiness, sustainability,

‘%" intensified realistic training, refined tactics and a complete complement of

s; other modernization changes that reflect sound military strategic thinking and

E;‘ not just technology.

' Richard DeLauer, Undersecretary of Defense for Research and Engineering,
raised new concern over our historic edge in technology when he said, "The

j,‘ Soviets are eroding the U.S. lead in about half of the twenty basic military

technologies that have the greatest potential for changing capabilities in the

\‘ uext ven to twenty years. nd He went on to discuss the need to stop

‘ technology transfer from West to East. This transfer, which covers the

N spectrum from basic research through fully developed products, has become more

S prevalent now when much of the world has become highly proficient in

:‘.' technology, and comminication is rapid and widespread.

The Need To Modernize
Under Secretary Delauer sees the defense mandate indeed "to modernize the

4 4 & 4. W
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force” but he seeks also to correct what he perceives as lack of emphasis on
improving the acquisition process. Furthermore, he is pushing to improve

planning in the Planning, Programming and Budgeting System (PPBS) so that
5
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= programs are made more coherent within a planned mission area framework.

Secretary of Defense Weinberger has set modernization up as one of the two

highest priority "duties" of the Reagan Administration. He says " . . . we
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must make up for lost years of investment by undertaking the research and
development and force modernization needed to meet threats that may arise in
the future."” The other priority duty is " . . . to increase the basic
readiness and sustainability of our [current] forces so that we could meet an
immediate crisis, if one arose."® DeLaver's deputy, James P. Wade, Jr. in
"New Directions in Defense"” went on to say that three initiatives have been
offered to improve defense force structure modernization:
(1) allocation of resources by mission area (looking beyond the near term a
decade or more), (2) better integration of acquisition costs and schedules
into the Planning, Programming and Budget System, and (3) closer look at how
new programs will fare in the face of potential Soviet counteractions. Wade
also talks to a trend .oncerning clurring of traditional distinccions icoein
the services, between their missions and between weapons and their command and
control systems.7

Thus the challenge has been offered anew to question and improve the
current and traditional roles of the Services and eséecially to work at the
interfaces between them where serious gaps in effectiveness may exist. David
C. Jones, former Chairman of the Joint Chiefs of Staff, said in regards to the
Services' rigidity on thinking of traditional missions and methods, "the
result of this rigidity has been an ever widening gap between the need to
adapt to changing conditions and our ability to do so." He called for better
integration in defense planning and more attention to combat effectiveness.®8
Wade went on to say, "It is critically important to have an aggressive science

and technology program to maintain or increase our dwindling technological

lead over the Soviets."? He asked for help from the aerospace industry, on
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that occassion, to get the cost of defense systems under control. More
emphasis he said, needs to be placed by DOD on: (1) program stability, (2)
competition (but to avoid buy-ins), and (3) mission area assessments to help
decide what we do not need and therefore on what we should not be spending
money. The aerospace industry was asked for help in alleviating the growing
shortage of engineers and help in finding " . . . other than traditional ways
of doing things--particularly cross-service, multi-mission approadxes."lo
Such comments reflect the desire by the very highest levels of management
in DOD for creative and innovative thinking. These same leaders also
recognize that both planning and R & D efforts are abolutely critical to the
1 =tam “uscess of 1w organiration. T™wey recogrite too ‘it histor’ :ally
coymanies brve reacted to tight money ans recession by cutting experu.:ures
that are not tied to current operations.u R & D and other capital
expenditures are usually the first to be cut, but within defense, there has

been a determined effort to hold the line on R & D funding. Within defense
R & D there has been however, a rigorous scrubbing down of programs so that
the key technologies which offer highest long-term payoff can be sufficiently
funded and developed.

Total Research, Development, Test, and Evaluation (RDT&E) funding
requested by the President in his FY 84 budget is $29.6 billion which
represents 10.8 § of the total DOD budget and a 27% increase over FY 83
authorizations in RDT&E. The portion used for research, exploratory and
advanced development programs (6.1 to 6.3a, also called the Science and
Technology program) is $4.8 billion, a 13% increase distributed as follows to

give most emphasis on advanced development: $850 million for basic research




(a 4% increase), $2.7 billion for exploratory development (a 5% increase), and
$1.2 billion for advanced development (a 43% increase).l2 Although these
figures appear promising at first look, it is important to realize that the
Soviets now spend twice as much as the U.S. on RDT&E whereas in the mid 60's
they spent less than us.3 william Perry in his review of Fallows' book
National Defense points out that the magnitude of the Soviet's effort in R&D
and procurement allows them to field not only overwhelming quantities of
military weaponry but lately they have fielded modern weapons (e.g., MiG-27
aircraft, T-64 tanks, SS-18 missiles, Typhoon submarines) that are "at least
as complex and expensive as their U.S. counterparts. »14 hereas the U.S.,

. because of national priorities, cannot compete with the Soviets in terms of
ooth quantity and quality, che Soviets have amply funded ..rforts o cuipete .u

both areas.

Contemporary Criticisms

One of the most articulate critics of modern defense is a member of the
so-called military reform caucus. James Fallows in his book National Defense
sets out on a high purpose--to focus the defense debate on issues that are of
extreme military significance. In the first chapter he discusses "realities"”
such as U.S. economic limits, the unpredictable nature of the "threats" an
American defense must contend with, and the importance of intangible qualities
(the friction of war) like weather and human error.1® william Perry, former
Undersecretary of Defense for Research and Engineering, in his critique of
Fallows' book offered two additional "realities" (which were briefly mentioned

previously); namely, the reality that modern Soviet weapons are increasingly
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complex and effective fighting machines (and some of their newer aircraft are
Probably more complex and expensive than their U.S. counterparts),

and the reality that the Soviets can and do spend twice as much as the U.S. on
equipment prowrénent.ls Both Fallows and Perry, as well as numerous other
critics, are in firm agreement on the need to improve the procurement system.
Disagreement comes about, of course, on how to improve the system and whether
change should be of evolutionary or revolutionary form.

Fallows decries the "managerial® approach to defense which came into
predominance during the McNamara years. He cites the "failure of managerial
defense"r' and as Perry agrees, he " ., . . correctly points out the
overemphasis on one-dimensional cost-effectiveness analysis, and the
underenghasis on leadership qualities.*18

Fallows' treatment of leadership, careerism and other military personnel
issues is, in Perry's words, " . . . provocative and thoughtful, and makes a
real contribution to the national debate on defense,"l? one key personnel
issue is related to the critical role that creativity and innovation must play
in the military. Pallows' fundamental plea may be interpreted as a call for
new solutions, new strategy, tactics, new uses of technology--in other words,
effective reform. However, he overemphasizes technology as a culprit. Perry
points out ". . . the notion that technology per se increases equipment costs
has no basis in reality; it is complexity, not technology that is the
culprit."zo In addition to some useful advice given by Fallows, Perry

reiterates current DOD-thinking by offering three ways of dealing with the
"quantity/quality quandary.” First is to "take maximum advantage of the

geopolitical factors in our favor - geography, allies, economic strengths, and

PALES B ot s |
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. political stability. . . . Second, we should take advantage of our better
: motivated and better trained manpower. . . . Third, we should use our
“ technological advantage selectively to offset Soviet numerical advantages by
‘ 3 finessing them whenever that is possible."zl Perry further relates that
4 Y technology " . . . offers the U.S. its best hope for increasing equipment
' reliability and decreasing equipment cost."22 pyt in counterpoint, Fallows
; states that current practice is for designers to push " . . . technology
L without distinguishing between the innovations that simply breed extra layers
b " of complexity and those . . . that represent dramatic steps toward simplicity,
?‘ flexibility and effectiveness."?3 Gansler, in his book The Defense Industry,
o further emphasized this point by reference to the expression "because we can
do it, we must do it." He claim that * . . . engii.zers est.:sh tho
A( military 'needs' based on promised techroiogical advances."?® So the proper

leadership and management challenge appears to involve selective focusing of
o creative and innovative talent toward both strategic and proper technological
1 needs.

Harvey Brooks offers a note of bleak pessimism concerning overreliance on

the technology factor when he says "It might he argued that the doctrine of
;é U.S. superior innovative capacity has become a psychological equivalent to the

Maginot Line in prewar France."23 He questions the permanence of Yankee

ingenuity and the U.S. capacity for innovation, and like Fallows, he decries

A

the faith we have placed in technology as a substitute or surrograte for

,'"‘
.

all-round military capabili.ty.26 Brooks' concern over the health of Yankee

}: igenuity raises one of the more serious questions regarding national will and
- attitudes; in effect, he questions not only the ability of U.S. managers to
o7,
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- foster and direct innovative efforts but in addition he questions whether the

American historic penchant for innovation is obsolescent.

Criticism regarding RDTSE funding of the past has been expressed, among
others, by Gansler who faults the large shift in post Vietnam RDTsE funding
from technology base efforts to engineering development and acquisition
ptograms,z-’ and by Secretary Weinberger who recognized the "S0% decrease in
buying power (in the technology base programs) that occurred during the 1960's
and early 1970's," but has " . . . provided for increases [13% for FY 84) to
compensate partially for the 50% decrease . . . ."28

Other critics of defense R & D have looked at management. York and Greb
in their postwar history of military R & D state that, "Of all the trends and
wvents in the administration of military R & D Gu.ing the past 10 years,
surely the decline and demise of the Presidents' Science advisory Coumittee is
the most important."?? That committee provided a useful check and balance
in the military R & D system to help integrate programs across service lines
without haviag a vested interest in them. Secretary Weinberger is attempting
to provide similiar oversight authority by establishing three new Assistant
Secretary of Defense positions to strengthen the Office of the Under Secretary
of Defense for Research and Engineering. "An Assistant Secretary of Defense

(Research and Technology) will be established to improve our approach in
selecting the best technology programs to achieve and maintain a qualitative
lead in deployed systems . . . . An Assistant Secretary of Defense
(Development and Support) will be established to provide increased management
attention to the development of those military capabilities represented by

deployed systems and equipment, and to provide an improved focus on
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o acquisition objectives.” The third position represents an upgrade to
N

?' Assistant Secretary status of the position of Deputy Under Secretary of
o Defense (Communication, Command, Control, and Intelligence) .30

&
-< One further recommendation for critical review of the defense acquisition
X
s system is Norman R. Augustine's book, Augustine's Laws. It is a superb,

.,§ humorous, and " . . . irreverant guide to traps, puzzles and quandaries of the
'Z_:'j defense business and other complex undertakings."3l All such thoughtful

2

e critiques of current methods, especially in defense technology and strategy,
} cry out for (and in some cases offer) creative and innovative solutions. It
N
b is the promise of finding better ways that now prompts us to look in-depth at

creativity and innovation.
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»’# Chapter III
t THE IMPORTANCE OF CREATIVITY AND INNOVATION
8
.} Creative and innovative thought and action is an absolutely critical
N requirement throughout all sectors of society. Its importance to the
:%; revolutionary growth and development of our nation is historical fact..
;\4’ Continued growth is also fundamentally dependent on these traits. National
" security, as well as social and economic progress depends on continuous

n renewal, improvement and effective use of these vital resources: creativity
‘1 and innovation. They are most important in meeting the challenge to freedom
& posed by the Soviets. We cannot however count on improvements in technology
S " alome to offset Soviet quantitative advant~yes in military force structure.
:53 Nor can we divert attention from technology, since the Soviets are now

+ emphasizing and fielding military equipment with "comprehensive qualitative
improvement.”l e Air Force Association, among others, also argues that

;‘.’ "The fragile advantage of the U.S. and its allies in tactics, training and

‘ tecnnology must be exploited to the utmost."2 Our national defense strategy
:'3 as Dr. Robert Cooper, head of DARPA, points out, " . . . has been to try and
3!‘.9 maintain tactical superiority technologically and to rely on whatever |

deterrent effect the threat of 'first use' [of nuclear weapons] may have."

*\ Cooper goes on to postulate that technology (through creative exploitation)
i,. may profoundly affect strategic planning. "The next generation of advanced
. surveillance systems and precision-guided standoff weapons may provide a
’ conventional military power so formidable as to rival in the tactical arena ;
f the deterrent effect nuclear weapons have had on strategic war." He further
5
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*-‘
E: states that, "Two key technologies were most important in deterring conflict
“ N among super powers in the recent past; nuclear weapons technology and its
_ various associated delivery systems, and space surveillance
:E’ ‘ technology--systems for ballistic missile warning and intelligence gathering
et e
Creative and innovative ideas are all important in achieving these
?;:: technological advances, as well as in the national and military strategy
i!:% arena. Brian Twiss could have spoken of strategic planning or other fields of
P creative endeavor when he said, "The effectiveness of research and development
. depends on the quality of ideas. Creativity is needed both in the formulation
% of project concepts and in the solution of problems arising during
e development. Thus the need for creativiiy is widefj.-;:ead."4 This not .2 for
‘u use of creativity over & range irom totaliy new coii.pts Lo new twists wn
} existing situations, will be explored later when we look deeper into the
5 nature of creativity. But for now it is important to understand that we
::ES should be mostly concerned not with new ideas that are consistent with the
'.;‘ current way of doing business--but rather with good ideas that do not quite
_‘1“ fit into the “organization's" current mode.
;g Jay Galbraith cautions however that "Industry has a poor track record with
NG this type of innovation. Most major technological changes come from outside
5 an industry.” On a more promising note he goes on " . . . to describe an
-"3 organization that will increase the odds that such non routine innovations can
. be made."> His ideas have received careful attention by leaders of industry
1 and government. Later we will look at some steps being taken now within the
_‘EE Department of Defense and by other organizations to become more "innovating
" organizations."
2
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The Advantage of Free People

"The West has an advantage in technology, partly because it representg a
larger pool of industrially more advanced nations. But the underlying reason
for the West's advantage is that the organization and system of incentives in
the centrally planned Eastern economies are less suited to invention,
innovation, and the diffusion of technology than their private enterprise
counterparts. . . . lack of competitive pressure and poor communication and
cooperation between research and development organizations and the users of
technology also hinders change. The result is a lag in both the development
and the spread of technology."6

But the "lag" of the Soviet Union and the "advantage" enjoyed by the West
is in danger if cooperation ebbs in the Western World, communication is
hampered, and incentive to achieve creative results is replaced by incentive
to maintain the status quo. There is strong evidence that we are losing much
of our 24vantage. The "lag" mentioned above has heen measired, and it, in
fact, is dwindling.

The Soviets often must import technologies they need in order " . . . to
circumvent systemic blockages--red tape, production bottlenecks, factory
resistance to innovation and a host of other problems that impede [use] of
their own technology."7 The phrase 'technology transfer' has been applied
to one means the Soviets use to circumvent their weaknesses. They probably do
not have the flexibility nor inclination to reduce "systemic blockages," so
they instead resort, very successfully up to now, to import of technology.
They go after the developed technologies, if they can, to bypass large,
apparently inefficient, portions of their R & D structure. We in the western
world, however (theoretically at least) are free to alter our organizations
and methods in an effort to remove blockages to communication, creativity, and

technology transfer. But we can also pursue alternate means of obtaining
existing or of developing new technology for example, by seeking out other
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- \ domestic or foreign sources, through publications or conferences, or even by
1.;:5 forming consortia of R & D personnel whose specific purpose for organizing is
to improve communications and idea sharing.

" There is concern, expressed by Franklin P. Johnson, partner in a leading
I-‘- - venture capital investment company, " . . . on the part of American industry
o that we have become the prototype shop for the rest of the world. In other
\: words, we build the first models--but when it comes to running large-scale
.C;,:‘- efficient production companies we lose the battle to foreign competition. n8
1 Apparently then, we need to focus efforts on the engineering development and
-‘" production end of the R & D spectrum, for in defense most of our problems lie
.:- in those areas. The authors of "The Winds of Reform" article in Time magazine
\, | .also agzée that problems are serious in these later stages of defense R & .
-} Some specific technologies are now recognized for their high potential so
= that national leaders are calling for creative efforts to be focused in order
to improve chances for